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(54) Encapsulated liquid product 

(57) A dry food base, such as dry soup and gravy 
food base, which includes a polysaccharide encapsu- 
lated oil based flavor that contains an ediUe coating 
which is effective for delaying release of flavor during 
storage. In particular, an encapsulated oil based flavor 
coated with a gum, a lipid or mixtures thereof. 
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Description 
Technical Field 

s The present invention relates to a dry food product comprising encapsulated oil based flavor, and more particularly 
to dry food products for sauce or gravy which include dried hydrolyzed protein. 

Background Art 

10 Oil based flavors are used as ingredients in dry mix food bases. The dry food base is used, for example, for liquid 
food products such as soup bases or gravy mixes. These food bases are mixed with warm liquids such as water or milk 
and, if necessary, heated to form the liquid food product. The dry food base may also be a seasoning mix which is typ- 
ically used by sprinkling it onto other food products. 

The oil based flavor is, for example, an oil prepared by thermal treatment of fat oil or fatty acids. Many oil based 

is flavors are sensitive to heat and susceptfote to oxidation. In order to prolong the stability of such flavors in commercial 
products, it is known to trap the oil based flavor in starch products or encapsulations. 

_ Despite these procedures, it has been foundthat such products deteriorate and generate off-flavors when stored 
for long periods, for example a year or more. In particular, when tfie encapsulated oil is part of a dry mix, the encapsu- 
lated nil has been found to interact with other ingredients in the dry food base, and deterioration of the oil based flavor 

20 wifl accelerate. Dried soups and gravy bases or seasonings mixes usually include hydrolyzed proteins. The presence 
of hydrolyzed proteins in such products has been found to have a deteriorating effect on the encapsulated oil. Thus, 
improvements in this area are desired. 

Summary of the Invention 

ss 

The present invention relates to a dry food base comprising a polysaccharide encapsulated oil based flavor which 
includes an edible coating thereon in an amount effective to delay release of the flavor during storage. 

The edble coating preferably comprises a lipid, such as a shellac, a gum, such as carrageenan gum. or mixtures 
thereof. The polysaccharide may be a starch, a modified starch, a maltodextrin or mixtures thereof. Also, silica can be 
30 added in an amount effective to enhance ffowability of the dry food base. 

The amount of edible coating may be between about 0.5 and 50 grams per kilogram of encapsulated oil based fla- 
vor. When the edible coating is a shellac, the amount is preferably between about 0.5 and 2.5 grams per kilogram of 
encapsulated oil based flavor. When a carrageenan gum is used as the edible coating, the amount is preferably 
between about 0.5 and 2.5 grams per kilogram of encapsulated oil based flavor. 
35 Typically, the dry food base also contains hydrolyzed protein, but the coated product remains stable during storage. 

Another aspect of the invention is a method for delaying release of flavor during storage from a dry food base which 
comprises forming a polysaccharide encapsulated oil based flavor, and coating the polysaccharide encapsulated oil 
with an edible coating in an amount effective to delay release of the flavor during storage of the dry food base. In this 
method, the polysaccharide encapsulated oil flavor is advantageously prepared by forming a mixture comprising about 
40 i to 20 percent by weight of an oil based flavor, about 8 to 33 percent by weight of a starch, about 8 to 33 percent by 
weight of a maltodextrin, and water; and then spray drying the mixture to form the polysaccharide encapsulated oil 
based flavor. The edible coating materials and amounts applied would be the same as described above. 

Detailed Description of the Preferred Embodiments 

45 

In the present invention, the term "dry food base" is used to define a product which can be used for soup, gravy and 
sauce, bouillon, past savory bases, or seasoning. The dry food base may be mixed with liquid to form a liquid food prod- 
uct, for example, by adding warm or hot water, milk products, soups, etc. The dry food base may be used to flavor, 
enhance or season the flavor of a food product such as by sprinkling the mix thereon. The dry food base may be corn- 
so pacted in lumps or cubes or may be in powder form. Thus, the dry food base according to the invention will have a mois- 
ture content of about 1 to 6% by weight. 

The oil based flavors are generally based on fats, oils or fatty acids which have been subjected to a conventional 
thermal treatment. One example of an oil based flavor is a flavor based upon thermally treated fatty acids. This thermal 
treatment is made, for example, by distillation and controlled combustion. Thermal treatments of this type are disclosed 
55 in U.S. patents 5.104,672 and 5,079,017, the content of each of which is expressly incorporated herein by reference 
thereto for further disclosure of such thermal treatments. 

Preferably, the flavor is released within about ten seconds in hot (i.e., 60 to 80°C) water. Advantageously, the flavor 
is designed to remain stable under household conditions, with the product not being sealed in a protective package. 
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The polysaccharide encapsulation material is preferably a starch, a modified starch, a maltodextrin or a combina- 
tion thereol. These materials are generally known to one of ordinary skill in the art and need not be further described 
herein. 

Encapsulation of the oil based flavor may be achieved by forming a mixture of the polysaccharide encapsulation 
5 material, water, and the oil based flavor, and then by spray drying the mixture. Alternatively, the oil based flavor may be 
sprayed into a rotary pan containing the polysaccharide material so as to form capsules prior to curing the capsules to 
their final state. The encapsulation may also be generated by extruding the oB based flavor and polysaccharide material 
and then cutting the extrudate to small particles. The encapsulation of the oil based flavor may also be achieved by a 
conventional spray-drying method or by spraying a mixture of oil based flavor and polysaccharide material into a cham- 
io ber that contains another portion of the polysaccharide material while hot air is circulated in the chamber. The hot air 
agitates the particles to facilitate relatively uniform contact of the sprayed material on the particles and also helps to dry 
the flavor. 

The relative amounts of the components in the encapsulated oil based flavor can vary over wide ranges. The oil 
based flavor is typically found in the mixture before encapsulation at an amount of about 1 to 20 percent by weight, with 
is about 6 to 1 4 percent being preferred. The amount of starch will generally be in the range of about 8 to 33 and prefer- 
ably about 15 to 25 percent by weight. The amount of maltodextrin would be about the same as the amount of starch. 
_ Water typically represents the remainder of mixture 

After the flavor is encapsulated, an edible coating is applied onto the flavor capsules. This coating preferably com- 
prises a lipid, gum or combination thereof. When a lipid is used, it is preferred to use one that has a relatively low melting 
20 point of about 40 to 70°C. Advantageously, hydrogenated vegetable oil or shellac is used. The gums which are suitable 
in this invention include carrageenans. alginates, pectins or combinations thereof. Other suitable gums include guar 
gum. locust bean gum and carboxymethyl cellulose ("CMC"). The most preferred gum is carrageenan. 

In order to apply the coating, the coating material must first be made into liquid form. This is generally accomplished 
by heating the material to an appropriate temperature. For the lipids, the melting point of the material must be exceeded 
25 to transform the lipid to a liquid which can be sprayed upon the particles. Generally, an amount of about 5 to 50 g liquid 
lipid per Kg particles is sufficient, with about 15 to 25 g per Kg preferred. 

For gums such as carrageenan or the like, a water solution is made by heating the gum to about 85°C. The gum 
represents about 0.5 to 2.5% by weight of the solution. Typically, about 100 ml of the solution is sprayed onto about 1 
Kg of the capsule particles, so that the amount of gum applied to coat the particles is about 0.5 to 2.5 g per Kg. An appli- 
30 cation of about 1 g gum per Kg of capsules is preferred. 

For either embodiment, the edible coating material, in the form of a liquid or solution, is simply sprayed into the 
chamber after the capsules are formed and while the hot air is circulating. This is done in essentially the same manner 
as described above with regard to the encapsulation step. 

Silica may be added to the encapsulation or as a coating for improving the f lowability of the dry food base. Further- 
35 more, Headspace Gas Chromatography data indicate that it also entraps the flavor within the capsules. The silica may 
be added to the liquid mixture prior to spraying in amount of about 0.5 to 5 percent by weight and preferably about 1 to 
3 weight percent. 

Another aspect of the invention relates to a method for delaying the release of flavor during storage from a dry food 
base that contains a polysaccharide encapsulated oil based flavor, wherein the polysaccharide encapsulated oil is 
40 coated with an edible coating of the types described above. Thus, the definitions and components which are described 
above are also applicable to the method of the invention. 

The invention also relates to a dry food base comprising a polysaccharide encapsulated oil based flavor and hydro- 
lyzed protein wherein the improvement comprises an edible coating of the encapsulated oil based flavor in an amount 
is effective to delay the release of flavor during storage. Such dry food base is used e.g. for the preparation of a soup, 
45 gravy, sauce etc. However, it will be appreciated that use of the dry food base in a mixture of polysaccharide encapsu- 
lated oil based flavor and hydrolyzed protein is not limited to the applications discussed above. 

Furthermore, it will be appreciated that the invention also extends to the protection of encapsulated oil based coat- 
ings from attack from other ingredients such as sugars and proteins. 

so Examples 

The following examples further illustrates the present invention. 

An encapsulated oil based flavor in accordance with the invention was produced in the following way. A dry mix of 
maltodextrin and modified starch was dispersed in preheated water and stirred to prevent lump formations. The slurry 
55 was then heated to 40 to 50°C. Oil based flavor and silica, if applicable, was added. The mixture was then homogenized 
under pressure and spray dried to for an encapsulated oil based flavor. Ingredients used in the preparation of the 
encapsulated oil based flavor are shown in Table 1 where the amounts are given in percent by weight. 
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TABLE 1 



5 



10 



Sample 


A 


B 


Water 


50% 


50% 


Modified Starch 


20% 


19% 


Maltodextrin 


20% 


19% 


Oil Based Flavor 


10% 


10% 


Silica 




2% 



Samples A and B were uncoated and represent the prior art. To form Samples representative of the invention, ecfi- 
15 ble coatings were sprayed onto Samples A and B using the same spray drying process as was used for the encapsu- 
lation. 

Sample C is the same encapsulated material as Sample A but coated with carrageenan gum. To coat this sample, 
5 g of carrageenan gum (lota Carrageenan) and 2.5 g of Tween 60 emulsifer were mixed in water and heated to 85°C 
to form a solution containing the carrageenan in Dqiid form. 100 ml of this solution were sprayed onto 1 kg of the Sam- 
20 pfe A encapsulated material. 

Sample D is the same encapsulated material as Sample A but coated with shellac. In this process, Capol 173, a 
shellac, was melted by heating to 50°C. 1 8 g of this lipid were sprayed onto 1 kg of the Sample A encapsulated material. 

The physical properties of the four samples were measured and are presented in Table 2. 

25 

TABLE 2 



Sample 


A 


B 


C 


D 


% Total Fat 


20.71 


20.37 


30.71 


22.41 


% Surface Oil 


0.06 


0.09 


0.04 


1.55 


% Moisture initial 


1.72 


1.68 


2.78 


1.52 


at 86° F. 6 months 


2.16 


1.88 


2.50 


1.49 



35 

The low surface oil of each sample is an indication of an effective encapsulation. 

Samples A, B, C and D were then stored at 86°F and monitored by sensory evaluation once a month for 1 2 months. 
At each evaluation time, a tasting panel of the same group of judges was used. The evaluation consisted of 1 3 different 
sensory attributes. Variance analysis or sensory evaluation was used to test for differences between the samples for 
40 each sensory attribute, while multivariate analysis was used to test for differences between samples for all the sensory 
attributes simultaneously. 

After 1 year of storage in dry soup and gravy bases at 86*F, the result of the statiscal analysis of the sensory 
attributes showed that the samples coated with lipid or carrageenan were the most preferred ones. The samples treated 
according to the invention thus showed a signif icant reduction in the release of the oil based flavor. 
45 Or the encapsulated oB based flavor which was coated with carrageenan gum, the samples which were produced 
with the spray drying method, as opposed to the other methods mentioned above, received the highest ranking. 

The samples were also analyzed in a Head space Gas Chromatograph. It was found that the high volatile loss was 
slowest in the samples that contained the carrageenan coating. The same phenomena were observed whether the 
samples were stores separately or in a dry soup base. This indicates that the encapsulated flavored oil treated accord- 
so ing to the invention have a prolonged stability. 

The Headspace Gas Chromatography results also showed that sample D (i.e.. the lipid coating) had delayed flavor 
release under heating compared with reference Sample A. This also indicates that the lipid coated Sample D has better 
stability. 

Differential Scan Calorimetry was conducted to further determine and compare the stability of the samples. The 
55 results showed that the coated samples were more stable under heating than uncoated samples. The data also showed 
that samples with coating had less oil melting. Several small peaks were generated at the 1 75°C area in reference Sam- 
ple A but not in the samples that included coatings. 

After 6 months at 87°F, the silica containing Sample B and the coated Samples C and D had absorbed much less 
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water with than reference Sample A (see Table 2). The samples treated according to the invention thus showed better 
overall stability. 

Claims 

5 

1 . A dry food base comprising a polysaccharide encapsulated oil based flavor which includes an edible coating ther- 
eon in an amount effective to delay release of the flavor during storage. 

2. A dry food base according to claim 1 , wherein the edtole coating comprises a lipid. 

to 

3. A dry food base according to claim 2. wherein the edible coating comprises shellac. 

4. A dry food base according to claim 1 , wherein the edible coating comprises a gum. 

;5 5. A dry food base according to claim 4, wherein the edible coating comprises carrageenan. 

6. A dry food base according to claim 1 , wherein the edible coating_comprises both a lipid and a gum. 

7. A dry food base according to claim 1 , wherein the polysaccharide comprises a modified starch. 

20 

8. A dry food base according to claim 1 , wherein the polysaccharide comprises a maltodextrin. 

9. A dry food base according to claim 1 , wherein silica is added in an amount effective to enhance flowabilhy of the 
dry food base. 

25 

1 0. A dry food base according to claim 1 , wherein the amount of edible coating is between about 0.5 and 50 grams per 
kilogram of encapsulated oil based flavor. 

11. A dry food base according to claim 3, wherein the amount of edible coating is between about 0.5 and 2.5 grams per 
30 kilogram of encapsulated oil based flavor. 

1 2. A dry food base according to claim 5, wherein the amount of edible coating is between about 0.5 and 2.5 grams per 
kilogram of encapsulated oil based flavor. 

35 1 3. A dry food base comprising a polysaccharide encapsulated oil based flavor and hydrolyzed protein wherein which 
food base includes an edible coating thereon in an amount effective to delay release of the flavor during storage. 

14. A dry food base according to claim 13. wherein the edible coating comprises a lipid. 

*o 1 5. A dry food base according to claim 1 3, wherein the edible coating comprises a gum. 

1 6. A dry food base according to claim 13, wherein the edible coating comprises both a lipid and a gum. 

1 7. A dry food base according to daim 13, wherein the amount of edible coaling is between about 0.5 and 50 grams 
is per kilogram of encapsulated oil based flavor. 

1 8. A method for delaying release of flavor during storage from a dry food base which comprises forming a polysaccha- 
ride encapsulated oil based flavor, and coating the polysaccharide encapsulated oil with an edible coating in an 
amount effective to delay release of the flavor during storage of the dry food base. 

50 

19. A method according to claim 18 wherein the polysaccharide encapsulated oil flavor is prepared by forming a mix- 
ture comprising about 1 to 20 percent by weight of an oil based flavor, about 8 to 33 percent by weight of a starch, 
about 8 to 33 percent by weight of a maltodextrin, and water; and spray drying the mixture to form the polysaccha- 
ride encapsulated oil based flavor. 

55 

20. A method according to daim 1 9 wherein the coating comprises at least one of a lipid or a gum and is applied to the 
encapsulated oil in an amount of between about 0.5 and 50 grams per kilogram. 
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